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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention mainly relates to the tire of the object for farming, and a military 
construction vehicle. When it furthermore explains in full detail, it is related with the tire for vehicles 
which prevented that were in mud which contains the nature soil of caking, and mud adhered in the case 
of a run in a field area like a zone or a paddy field. 
[0002] 

[Description of the Prior Art] In case the vehicles for farming cross pavement or run, the mud which was 
in mud and adhered to the tire for vehicles in the zone or the paddy field is scattered on pavement, and a 
road surface is sometimes soiled plentifully. Moreover, if the mud of the field polluted with the disease 
germ is moved to the field which is not polluted with the disease germ, adhered to a tire, damage may be 
increased by the infection of a disease germ — the agricultural products which are not polluted with the 
disease germ are polluted. 

[0003] Thus, when mud is got blocked between the lug treads of the tire for farming or adheres to a tire- 
tread front face, the above various problems are caused and especially the inclination is remarkable in a 
weak area and a paddy field. In order to solve such a problem, it is possible to improve the tread pattern 
of a tire. For example, ******** can be raised by enlarging a lug slot. However, change of a tread 
pattern, such as enlarging a lug slot, causes the fall of the vehicles traction nature in ****, and a tire- 
wear life in mud. 

[0004] On the other hand, since it generates through the moisture contained in mud, adhesion with the 
rubber (only henceforth "tread rubber") and the mud which are used for the tread section of a tire can 
improve ******** by decreasing the compatibility over the moisture of the tread rubber of a tire. For 
example, the vehicles tire which stuck the silicone rubber sheet excellent in water repellence and non- 
adhesiveness etc. on the tread front face is proposed. However, silicone rubber has problems, like that 
abrasion resistance is inferior to a mechanical strength, especially tensile strength, and low compared 
with black rubber, and diene system rubber and silicone rubber cannot carry out covulcanization further. 

[0005] Moreover, although using the rubber constituent which blended silicone rubber and diene system 
rubber as tread rubber is also considered, since silicone rubber and diene system rubber have bad 
compatibility, tread rubber with high intensity is not obtained. Furthermore, in silicone rubber, 
compared with diene system rubber, use of expensive hatchet silicone rubber leads to the price rise of 
the tire for vehicles. 

[0006] this invention is made in view of the above situations, and the place made into the purpose is by 
making the compatibility over water fall to offer the tire for vehicles which gave outstanding ******** ? 
without reducing abrasion resistance, a mechanical strength, etc. 
[0007] 

[Means for Solving the Problem] The tire for vehicles of this invention is general formula Y-Si (OR)3 
( in formula Y expresses C6H5-, CH3C6H4-, C1C3H6-, CF2C2H4-, NCC3H6-, or BrC6H4-) to a diene 
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system rubber component, inside of a formula R CHS- or C2H5- expressing - with the o^nicatane 
shown It is the tire for vehicles using the rubber constituent containing a reinforcing agent as tread 

by bein the amount from which the content of the ^—f*^ 
silane becomes 5 - 15 % of the weight to the carbon conversion content which converted the content of 
the aforementioned reinforcing agent into carbon black. 

[0008] The aforementioned reinforcing agent is the mixture containing carbon bhck and at least one sort 
of a silica or clay, sets [ the content of carbon black to the rubber component 100 weight_ ec ion 1 the 
content of S and clay to C for the content of B and a silica, and is following formula B>-(S/1 .2)+ 
(C/1.4). 

****** fjnp") is desirable. . • * 

[0009] Moreover, as for the content of the organic silane per rubber component 100 weight section, it is 
desirable to consider as the 2.5 - 7.5 weight section. 

fSple] As a rubber component which constitutes the rubber used for the tread side of the tire for 
veS of this invention, i.e., tread rubber, the diene system rubber usually used for tread rubber, for 
example, natural rubber, BR, SBR, etc. are used. As a reinforcing agent blended with the rubber 
constftuent concerning this invention, carbon black besides carbon black, the mixture of a silica and 
carbon black, the mixture of clay, or the mixture of carbon black, a silica, and I clay _can be used 
[001 1] The content of the reinforcing agent of a rubber constituent has desirable 35 - 65 weight section 
as a content (henceforth a "carbon conversion content") converted per rubber component 100 weight 
section and into carbon black. Here, in case a silica or clay is blended, the amount converted into the 
amount of the carbon black which can demonstrate the reinforcement effect equivalent to the 
reinforcement effect by the silica or clay is called carbon conversion content, the reinforcement effect of 
a silica is of the same grade as the carbon black of the amount of 1/1 .2 times of actual loadings, and is of 
the same grade as the carbon black which is the amount of 1/1.4 times of actual loadings [ of the 
reinforcement effect of clay ] Therefore, the carbon conversion content (WB) of a reinforcing agent 
content can be calculated by ** formula. 

WB=B+(S/1 2)+ (C/l 4) .... The loadings of carbon black and S show the loadings of a silica, and, as 
for C the inside of** formula and B show the loadings of clay. As a part of reinforcing agent, if a silica 
or cla'y is used, the water repellence of tread rubber can be improved further. As for the balance of the 
loadings of the silica in the whole reinforcing agent from a viewpoint which on 
the fall of abrasion resistance and tear-resistance-proof nature, or clay, and the loadings of carbon black, 
choosing so that ** formula may be filled is desirable. 

B>=(S/1 2)+ (C/l 4) .... the organic silane used for ** this invention - general formula Y-Si (OR)3 (the 
fnside Y of a formula expresses C6H5-, CH3C6H4-, C1C3H6-, CF2C2H4-, NCC3H6-, or ^iCfflJO , R 
CH3- and C2H5- expressing - it is the compound shown concrete -- phenyl ^^xysAmc (C6H5Si3 
(OCH3)) phenyl triethoxysilane (C6H5Si (OC2H5)3) Toluyl trimethoxysilane ^ 3C6 ^ 1 ^^ 
Toluyl triethoxysilane (CH3C6H4Si3 (OC2H5)), Chlorination propyltnmethoxysilane (ClC3H6Si3 
(OCH3)), Propyl-chloride triethoxysilane (C1C3H6S13 (OC2H5)), 1 One Difluoro 
propyltrimethoxysilane (CF2C2H4Si3 (OCH3)), 1 One Difluoro propyl taethoxysilane (CF2C2H4Si3 
(OC2H5)), BUROMO phenyl trimethoxysilane (BrC6H4Si3 

triethoxysilane (BrC6H4Si3 (OC2H5)), cyano propyltnmethoxysilane (NCC3H6Si3 (OCH3)), and 
cyano propyl triethoxysilane (NCC3H6S13 (OC2H5)) it is . . 
r00141 The loadings of an organic silane are an amount which becomes 5-15 % of the weight to the 
aforementioned carbon conversion content (WB) of a reinforcing agent. Even if it blends the amoun 
which becomes insufficient [ less than 5 % of the weight / the ****** effect ], and exceeds 15 % of the 
weight, an effect is because it becomes not changing and a price rise. Specifically, per rubber component 
100 weight section and a 2.5 -7.5 weight section grade are desirable. 

[0015] Furthermore, the vulcanizing agent which is a compounding agent for which the rubber 
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constituent used for this invention is used in the usual rubber mdustry ^^^^^ 
vulcanization promotion assistant, an antioxidant, etc. are blended suitably. Th e Rubber cons ttuent 
wSsatisfies the above requirements explains excelling in water repellence. 50 weight sections 
roTbinZn of the carbon black (N220) was carried out as a reinforcing agent at rubber composition as 
shown in Table 1 . 
[0016] 
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r0017l The relation of the content (% of the weight) and the water-absorption ratio (/o) to toe carbon 
conversion content of the organic silane contained in this rubber constituent comes to be shown in the 
graph of drawing 1 . In the graph of drawin gj, , a vertical axis is a water-absorption ratio (/o), and a 
LLntaUxislsThe content (% of the weight) to the carbon conversion content of an organic silane^If 
a water-absorption ratio becomes about 50% or less and the content of an organic silane exceeds 1 5 A of 
^weight when the content of an organic silane is about 5 % of the weight so that diawing_l may show, 
the effect of water-absorption ratio reduction will not change so much. In addition, generally an 
inclination like diawmgl shows an analogous inclination, although there are some differences 
according to the kind of rubber composition. „ nfm 
r00181 Here the water absorption of the sample concerned when setting the water absorption oi an 
equivalent rubber constituent to 100 is expressed in an index as a water-absorption ratio excep an 
organic silane not being included at all. A water absorption the rubber test piece whose vertical x 
horizontal x thickness is lcmxlcmx2mm Take out, after being underwater immersed at a room 
temperatoe for 48 hours, and the weight of the test piece after wiping off quickly the moisture adhering 
o the test piece front face is measured. The augend (augend = weight before being weight-immersed 
after being immersed) by being immersed was calculated, and the augend concerned was * (ed) and 
calculated by the weight of the test piece before being immersed (water-absorption =(weight before 
augend/being immersed) x 100). . .. _ v-v, 

[00191 Next a book Only the amount which shows the reinforcing agent and the organic silane which 
are shown in Table 2 in Table 2 was blended with the rubber composition shown in Table 1 , and the 
rubber constituent of examples 1-9 and the rubber constituent of the examples 1-3 of comparison were 
prepared In addition, the hard clay crown by the Shiroishi calcium company was used [ the phenyl 
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trimethoxysilane by Dow Corning Toray Silicone, Inc. ] for the nip sill VN3 (tradename) made from a 
Japanese silica as clay as a silica as an organic silane. 

[0020] Using the rubber constituent of examples 1-9, and the rubber constituent of the examples 1-3 ot 
comparison, the test piece was produced and the water absorption was measured based on the above- 
mentioned method. A result is shown in Table 2. Moreover, the tire which used these rubber constituents 
for tread rubber was produced, and the following method estimated a wear ratio, tension resistance ratio, 
and the amount of carrying out of the mud from a field. The evaluation result is also doubled and it is 
shown in Table 2. 
[The evaluation method] 

Wear ratio; after running a pavement road surface with the produced tire for 300 hours, the abrasion loss 
of a tread side was measured. The abrasion loss after the aforementioned run was expressed with the 
index, having used as 100 the wear state in the case of the rubber constituent (example 1 of comparison) 
which blends only carbon black as a reinforcing agent and does not blend an organic silane at all further. 
It is shown that abrasion loss is so large that the value of a wear ratio is small. 

[0021] Tear-resistance ratio; JIS It measured based on K6301 and the tear resistance was measured. The 
tear-resistance value of a sample was expressed with the index, having used as 100 the tear-resistance 
value in the case of the rubber constituent (example 1 of comparison) which blends only carbon black as 
a reinforcing agent and does not blend an organic silane at all further. It is shown that the tear resistance 
of a sample is so small that the value of a tear-resistance ratio is small. 

[0022] The amount of carrying out of the mud from a field; it ran the field with the produced tire for 6 
hours, the tread surface state of the tire after a run was observed visually, and the three-stage of O (it has 
hardly adhered) - x (it has adhered in large numbers) estimated muddy coating weight. 
[0023] 
[Table 2] 
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[0024] [Evaluation] As Table 2 shows, a water absorption becomes small and, as for the tire for vehicles 
manufactured using the rubber constituent (examples 1-9) containing the amount which becomes 5-15 
% of the weight to a carbon conversion content within the limits of this invention about an organic 
silane, the amount of carrying out of the mud from a field is also known by decreasing. On the other 
hand, an organic silane was not contained at all, or when there were few contents (examples 1 and 2 of 
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comparison), the water absorption was high and the amount of carrying out of the mud from a field was 
mostly inferior. In addition, although it is in the inclination for a wear ratio and a tear-resistance ratio to 
fall by replacing a part of reinforcing agent by the silica or clay, within limits which fill a silica and the 
** formula with the content of clay, and the above-mentioned content of carbon black, it does not 
become a problem so much. 

[0025] In addition, about the example 3 of comparison, although it has a performance of the same grade 

as an example, since it becomes an expensive rank, it is not desirable. 

[0026] 

[Effect of the Invention] The tire for vehicles which used the rubber constituent which carries out 
specified quantity content of the organic predetermined silane as tread rubber has a small water 
absorption, and adhesion of the mud at the time of running mud and a marsh land is improved sharply. 
Therefore, if the tire of this invention is used for the tire of the object for farming which is in mud which 
contains the nature soil of caking, and runs a field area like a zone or a paddy field, and a military 
construction vehicle, in case **** will be moved in mud, even if it pollutes pavement or runs two or 
more fields, it can prevent carrying out infection expansion by the disease germ etc. 

[Translation done.] 
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